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Introduction
The ability of a disaster victim to prepare for, respond to, and recover from a disaster depends on a variety of factors that often are beyond the individual's immediate control. The severity and longevity of the event, the efficiency of the warning systems, the victim's health status, and his or her access to resources are a few of the factors influencing an individual's response and recovery capacity. Victims who are house-bound, socially isolated, or who have impaired mobility may be compromised in their ability to respond to and recover from disasters. Individuals reliant upon regular medication, medical treatments, or nursing care, and the provision of care and food from service or volunteer agencies also may be vulnerable.
The elderly, along with the help of family and friends who serve as caretakers, have the responsibility to plan for emergencies and disasters. However, others in the community also have a responsibility to ensure that services provided to the elderly enable them to respond to and recover from a disaster. Emergency managers, health-care providers, emergency responders, and local public and private agencies dedicated to the health and well-being of the elderly share in this responsibility.
An elderly person typically is defined as a person who is >65 years of age. Further distinction is made between the "young-old" (65-74 years of age), the "aged" (75-84 years of age), and the "oldest-old" (≥85 years of age). 1 Age does not make a Frail Elderly as Disaster Victims increases with age, the significant increase in the number of the "oldest-old" is a concern. Between 1960 and 1994, the "oldest old" population increased 274%. 9 In addition to the increase in the number of elderly in the population, managed care has increased the likelihood that the elderly receive many medical services at home that previously were provided in hospitals, nursing homes, and other facilities. This home care can be especially difficult to maintain during a disaster, and the post-impact phase of the disaster. As a result of the population shift, and the home delivery of critical medical services, the challenge of addressing the needs of frail elderly before, during, and after disasters is growing for emergency managers.
If the special needs of the frail elderly are not incorporated into emergency planning, resources may be overwhelmed and critical needs will not be met. Unmanaged disaster impact upon the frail elderly often leads to expensive and difficult medical, psychological, and chronic care needs; therefore, it is important to evaluate and address these issues during the mitigation and preparedness phases of emergency management programs.
The purpose of this study was to define the term "frail elderly", identify the vulnerabilities of frail elderly to disasters, and develop strategies and tactics to address these vulnerabilities.
Methods
A medical literature search and web site review was conducted using the Washington Research Libraries Consortium, Medline, and the Google Internet search engine with the keywords: "elderly", "disaster", and "frail elderly". Source articles were a mix of scientific studies, field reports, literature provided by organizations for aging, and news items. Due to this variation in scope, focuses, and scientific rigor used, a basic analytical methodology was applied. Factors related to disaster vulnerability were grouped into general categories (e.g., physical impairment, diminished sensory acuity, etc.). Then, based upon emergency management concepts, strategies and tactics were developed to address each of these vulnerability factors. Strategy descriptions include examples of tactics that can be used during the mitigation, preparedness, response, and recovery phases of a disaster.
Findings
The literature addresses the range of impacts on the elderly population from disasters, including hurricanes, floods, tornados, earthquakes, and heat and cold waves. The bulk of reviewed literature concentrates on mental health, the social-psychological impacts, and the definition and evaluation of loss. Studies also focus on the utilization and role of external aid sources, physical impacts, and financial response and recovery.
The data are contradictory as to whether the elderly groups are more vulnerable than are other age-defined population groups. These disparities may exist because "elderly" can be defined to begin at a younger age (55 or >60 years), and studies can exclude the elderly population in long-term care or other medical/nursing settings. Studies that identified an increased vulnerability of the person vulnerable. Rather, it is the correlation between advancing age and the likelihood of having special needs that increase frailty.
Most definitions of "frail elderly" focus on the healthrelated conditions that limit the individual's independence, and increase his or her need for assistance and dependency on others. [1] [2] [3] [4] [5] The term, "frail elderly", often is used to distinguish the elderly who have serious health problems, and as a result, may be more vulnerable during disasters. The limitations experienced by the frail elderly during and after a disaster, however, do not stem from health-related conditions alone. Other factors, such as economic constraints or social isolation, also may contribute to these limitations. A definition of frail elderly from the geriatrics literature by Balducci and Extermann, best summarizes the vulnerability of this population: "The frail elderly person utilizes his or her whole functional reserve for basic survival, and has no reserve to cope even with minimal stress." 5 It is becoming increasingly important to address the needs of the elderly before, during, and after a disaster, because the size of this population is growing. The United States Census Bureau forecasts that by 2020, California and Florida (both geographic areas at high risk for disaster) will double their 1993 elderly populations. 1 The census also forecasts that by 2030, older adults from the "baby boom" generation will account for 20% of the nation's population, up from 13% in 2001 (Figure 1 ). 6 Information from the Administration on Aging indicated that from 1994-1995, 1.86 million people >65 years old reported difficulties with two or more activities of daily living (ADL). 7 Activities of daily living include bathing, dressing, eating, getting in or out of beds and chairs, using the bathroom, and mobility around the home. Instrumental Activities of Daily Living (IADL) include preparing meals, shopping, managing money, using the telephone, taking prescription medication in the right dose at the right time, attending to one's own acute and chronic medical needs, doing light house work, and traveling outside. 1, 8 Since disability prevalence Over half of those >75 years of age were limited by chronic conditions, and of those >80 years, almost 75% reported having at least one significant disability. 2 Maintaining treatment for common illnesses and conditions such as arthritis, hypertension, heart disease, diabetes, cancer, stroke, and other diseases, often is dependent on a patient's consistent and timely access to care centers, health facilities, medications, and adequate nutrition. When disasters compromise health resources, patients may find it difficult to effectively manage their own illnesses or chronic conditions. For example, when Hurricane Floyd struck eastern North Carolina in September of 1999, 21 of 29 outpatient ambulatory centers closed due to flooding. Patients reliant on dialysis and chemotherapy had to be routed to other facilities. 14 This can be a major logistical burden for those whose ability to travel is dependent upon local public transportation or the good will of others.
Disasters also may overwhelm health and nursing facilities that are forced to manage not only injuries caused by the disaster, but also chronic conditions in persons who have been unable to obtain the normal care needed to manage their conditions at home due to the disaster. During a severe snowstorm in 1987, northeastern New York hospitals were filled with a high number of patients with normally outpatient-managed, chronic respiratory problems. This was attributed to an inability to provide self-care without electrically powered medical equipment, and the inability to cope with the loss of home heat. Power loss caused home nebulizers, oxygen therapy equipment, and suction devices to become inoperable. 15 Few of these patients were acutely ill or required hospitalization, but they could not be easily discharged. As a result, emergency departments were required to operate above their intended capacity for an extended period of time. In today's health-care environment, this could cause a severe financial impact for hospitals, since these additional length-of-stay costs may not be recoverable.
Not only are the elderly more likely to have chronic predisaster conditions, they also are prone to suffer healthrelated consequences as a direct result of a disaster and to require longer recovery periods for these problems. 16 Since they may have impaired ability to regulate body temperature, disasters involving environmental extremes may cause elevated rates of hyperthermia or hypothermia. The absence of a temperature-controlled living environment, in conjunction with common pre-existing health conditions, such as poor vascular circulation, organ disease, high blood pressure, special dietary needs, 17 poor living conditions, memory disorders, and consumption of certain medications, 18 increase the risk of heat or cold injury and death. Other disaster-related environmental factors such as increased stress may contribute to irregular eating and medication schedules. 19 If environmental controls, regular diet, and normal care for pre-existing conditions cannot be maintained, the frail elderly are likely to be impacted more significantly by a disaster. This problem is compounded in cases of inappropriate medical treatment during disasters. In many cases, frail elderly are dropped-off at shelters and nursing homes without care instructions or medical records. 20, 21 Dementia and other neurological impairments may prevent them from providing even a rudimentary elderly to disasters primarily attributed it to impaired physical mobility, diminished sensory awareness, pre-existing health conditions, and social and economic constraints. These categories are described separately.
Physical impairments
One of the most prominent symptoms of aging is deteriorating physical ability. Many elderly exhibit impaired balance, decreased motor strength, poor exercise tolerance, and functional limitations defined as difficulty in performing personal care, ADLs, and IADLs. The ability to walk, travel outside the home, eat, use the telephone, and perform a variety of other activities decreases as age advances. 1 These physical disabilities are intensified by disease conditions, from complications of medical treatments, and/or from medications.
Pre-existing physical limitations such as impaired mobility can present major disadvantages during disasters. In sudden-onset disasters such as earthquakes and floods, the elderly physically may be unable to duck-and-cover, or quickly evacuate a building. 10 Studies indicate that the elderly have higher injury and disaster-related death rates in these types of incidents compared to other age groups. 11 Sustained power outages can impact an individual's lifesupport equipment, such as an oxygen generator, ventilator, or electric wheelchair (all require battery recharging). In multi-story residential buildings, loss of electricity disrupts the operation of elevators, which prevents the elderly from obtaining food, medications, and ongoing medical services easily. 12 A loss of electricity also may impact water pumps and lead to problems with obtaining potable water. Housebound elderly also may lack transportation out of the disaster-affected area or to aid distribution centers. 13 Those that rely on regular care providers for daily needs such as meal delivery, home cleaning, and bathing may be isolated when service providers cannot reach them due to impassable roads, or because the providers themselves are impacted by the disaster.
Diminished sensory awareness
The senses of vision, hearing, smell, taste, and touch diminish with age, and loss can be intensified by chronic disease. Poor night and peripheral vision can cause difficulties for the elderly in unfamiliar environments or during a rapid evacuation. Hearing impairment is especially common, with one study indicating that among non-institutionalized people >75 years of age, nearly 50% of the men and >35% of the women were affected. 1 This may cause problems avoiding hazards during the event and the disaster, and create difficulty in understanding emergency instructions in environments with excessive background noise. Additionally, the older population's reduced senses of smell and taste may make them more likely to eat spoiled food, a potentially significant risk when electrical power is unavailable for extended periods of time. 13 Pre-existing medical conditions and sensitivities The probability of contracting multiple chronic illnesses increases with age. 1 In 1997, 30% of those aged 65-74 years reported a limitation caused by a chronic condition. Frail Elderly as Disaster Victims theories are proposed to explain this disparity. One study noted that nearly all of the aid accepted by the elderly was not requested, but rather offered. 23 Some speculate that the elderly do not request aid due to the stigma that is associated with certain types of aid such as welfare or mental health assistance. 29 Additionally, the elderly have expressed an unfounded concern that receipt of aid may impact their other sources of funding, causing a loss of benefits if they exceed an income limit. Other elderly who experienced the Great Depression of the 1930s, are reluctant to request aid out of the belief that "others could use the aid more". For example, following a flood caused by Hurricane Agnes, only 2% of elderly in a sample population sought cash aid from the Department of Public Welfare. More elderly sought aid that was not associated directly with welfare, such as Small Business Administration low interest loans. 30 According to the Aging Network, older people also are slower to register for disaster assistance. When they do, they more commonly have difficulty in effectively navigating the complicated processes, comprehending the large amounts of tedious information, 31 and completing the applications and procedures required to obtain such assistance. 19 Unfamiliar, bureaucratic systems can be difficult particularly for those elderly whose spouse had previously dealt with these issues. 32 Perhaps, because the human services system is organized to dispense aid in response to demand, the elderly's reticence to initiate or complete the aid processes results in less assistance. 29 A targeted outreach with simplified systems is required to address this problem.
In general, counseling and social resources for elderly are substantial after a disaster, perhaps because it is assumed that they are more vulnerable psychologically. 28 However, despite the availability, the elderly exhibit a relatively minor need for these services. The aid they do request is oriented more for housing and finance. 29 
Financial vulnerability
The response community may perceive this population as needing less financial assistance because in some communities, the elderly commonly reside in debt-free housing, 28 but this is not true in urban environments like New York City. In reality, the frail elderly actually can be more vulnerable to property damage due to lack of insurance, a smaller financial cushion, and poor credit-worthiness due to fixed income and lack of employment. 11 The elderly may utilize financial aid sources less than do other age groups simply because they do not meet the qualifications to obtain such assistance. For example, many elderly on fixed incomes cannot qualify for low-interest, Small Business Association (SBA) disaster loans to rebuild property. Even when the aid received is commensurate with the amount of damage, it is more problematic for the elderly to acquire additional money for uncovered losses. 11 Voluntary charitable organizations may be important for addressing this gap. Elderly have fewer opportunities and less ability to generate income, are increasingly reliant on Social Security benefits, and are more likely to live near or at poverty level than are the non-elderly. 1 Although poverty rates for the elderly in the United States have decreased dramatically over the past 40 years, the 2000 U.S. Census medical history, compounding the critical lack of information on medical and everyday care needs. Additionally, medical providers may inappropriately dismiss diminished functional capacity during the disaster as chronic effects of aging. 22 Post-disaster, physical health needs appear to dissipate over time. Studies performed greater than one year after natural disasters, show elderly victims self-rating their health as near national norms, 12 and in some cases, better than elderly non-victims. 23 Self-ratings of health, however, should be analyzed in a context of a person's psychological recovery. One can speculate that those who are better recovered psychologically may provide more positive ratings of their physical health. 24, 25 Elderly who have previously experienced disasters, may feel that they can survive another in their own home, while others may have difficulties evacuating, or perhaps they are more isolated from information about the risks of not evacuating. 25 Other studies however, have shown that elderly pay equal or greater attention to warnings. 26 This disparity may exist because of the varying age criteria used to define the elderly or the exclusion, in some studies, of subjects that do not live independently. This phenomenon requires further examination.
Social and psychological impairment
The elderly have a strong need for social support during a disaster in order to mitigate the effects of stress. The support and availability of a spouse, friends, and/or family particularly can be important to the emotional well-being and recovery, statistically more so for elderly than younger age groups. 27 However, the likelihood of living with a spouse or family member decreases with age. Only 24% of people >85 years of age live with a spouse, and nearly half live alone. In the aftermath of a disaster, elderly victims may be subjected to frequent and stressful residential changes as they are moved among different families or shelters. 1 Other potential sources of stress include language and cultural barriers, lower reading ability, and speaking difficulties that may cause confusion and misunderstanding between the elderly and those trying to communicate with them. 9 Therefore, it is commonly assumed that the elderly suffer disproportionately from stressful events. Studies, however, are contradictory. In an investigation of response to devastating tornados, Bolin and Klenow found that there does not appear to be a significant difference in the emotional recovery of the elderly and the non-elderly one year after the disaster. 11 As time passes after the occurrence of the disaster, elderly report fewer physiological manifestations of stress (i.e., difficulty sleeping and loss of appetite). 12 In fact, several studies noted that the elderly recovered better psychologically than did the non-elderly. 11, 27 Aid receipt Elderly receive less proportionate aid in the aftermath of a disaster than do their younger counterparts. 11, 23, 28 Several encouraging family (and/or legal guardian) responsibility is the next level of attention.
For those whose families cannot "fill the gap" for disaster preparedness, a determination should be made as to whether there is a special "agency" relationship with the individual that includes this responsibility. Agency is used to denote a broad range of relationships between individuals and larger entities, both private and public. Some agencies may have the responsibility for only a small segment of the elderly client's care (such as meal services). At the other end of the spectrum are those who receive 24-hour homebased care that includes a "custodial" relationship in which there exists a direct care-giver relationship for someone who otherwise is unable to care for him/herself. In the event of an emergency, these individuals would be unable to "respond" (seek safety, self-care, etc.) without assistance. Responsibility for the client during times of disaster should be emphasized to custodial organizations. Finally, community response assets (i.e., public services) assume responsibility for general preparedness.
The following strategies are proposed for further exploration by emergency management professionals:
Personal Strategies Educate the elderly for preparedness and response-Perhaps,
one of the greatest resources for the frail elderly is selfpreparation. Disaster checklists and other educational materials can be developed for distribution to the frail elderly, their family, and friends through social networks, community-based service organizations, and healthcare providers. During a disaster, public service announcements can remind the community to check on elderly neighbors. It may be helpful to set-up a special hotline number for the elderly to obtain information during the disaster. For example, if a county is evacuating due to an approaching hurricane, the hotline could provide information on transportation resources. a The elderly themselves should not be the only specific target of education. Their representatives and families should be involved during emergency preparedness planning, and preparedness education should also target them.
Agency/ Community Strategies
Recognize the value of existing resources in planning and preparedness-It is not necessary or even desirable, to create completely new services that are dedicated solely to reducing the vulnerability of the elderly. Instead, emergency managers should focus on leveraging the services provided by existing organizations, sensitize them to disaster issues, and encourage them to incorporate disaster-planning principles into their operations. It was noted in this review that the frail elderly population commonly is connected to multiple service-oriented resources. Entities such as Meals on Wheels, home nursing programs, special needs transportation (e.g., ambulance or ambulette companies that cater to the elderly), church-based service groups, and communitybased organizations already have identified much of the elderly population having pre-disaster special needs.
found that 10.2% of people aged 65 years and older remain at or below the poverty line. 33 Economic recovery appears to be the area where elderly fare worse than non-elderly. Younger age groups are better able financially to recover from a disaster. The inability to recover financially can result in a change in the victims' standard of living. A study following an area impacted by a tornado, found that 32.2% of elderly reported a drop in their standard of living as compared to 12.5% of the nonelderly. In another example, one year after a devastating Texas tornado, 33.9% of elderly victims reported that they were in an advanced stage of economic recovery as opposed to 48.4% of younger victims. 11
Discussion and Recommendations
The term "frail elderly" has been inconsistently defined in the literature. Advanced age alone does not equate with vulnerability, with the elderly population exhibiting a wide range of individual health and frailty. In 1990, the number of non-institutionalized elderly people in the United States who were dependent in at least one ADL or IADL numbered 6.7 million. 34 With the anticipated increase in the elderly population, it can be anticipated that the number of non-institutionalized people who are dependent in at least one ADL or IADL will grow, with more healthcare and life-support interventions being home-based. Therefore, it is imperative that emergency management develop strategies to specifically address the frail elderly's disaster-related vulnerabilities and needs.
Strategies
The study identifies how and why the elderly are vulnerable to disasters. The next step was to derive strategies and tactics to address these vulnerabilities. Building on the paradigm regularly incorporated into emergency management, the City→State→Federal progression of responsibility for disaster assistance, a similar paradigm should be adapted at a micro level: the Personal→Agency→Community progression of responsibility for personal preparedness. The Personal level represents the elderly individual and their family. It is as important to promote self-reliance among the elderly as it is with other populations, and to avoid actions that disempower them. Even if the elderly have fewer resources (in the broadest sense of the term), this does not equate with "no resources". Because elderly persons maintain the primary responsibility for caring for themselves, one of the greatest resources is self-preparation, and reminding them and their families of this responsibility is important. Special needs populations, including the frail elderly, have less ability than others to respond to the stress of disasters. For this cohort, Frail Elderly as Disaster Victims
Preparedness-Provide instruction and training to
allow the organization's staff to coordinate more effectively with emergency management services when a disaster occurs. Public agency education about patient assistance programs, the need for establishing memorandums of understanding (MOUs) or, at least, some type of operational relationships with the emergency management system to facilitate cooperation and funding are important. 3. Response-Integrate the organizations into the community incident management system. Provide additional communication equipment, geographic information system (GIS) data, and technical assistance before the precipitating event and during the immediate post-impact phase of the event in order to allow the organization to provide maximum service to the frail elderly population in the community. For example, funding an upgrade in the organization's transportation assets to all-wheel drive capability in exchange for a response commitment, may provide both increased capacity and a preparedness incentive. 4. Recovery-Help the organization identify technical expertise, volunteer staff, and additional funding sources that would assist them in providing services during their recovery activities. An implemented example of such a strategy can be found in Alameda County, California, which has developed a system to augment the resources that regularly provide services for the elderly. 36 The Alameda Emergency Services Division and Collaborating Agencies Responding to Disasters (CARD) provides emergency management systems training to community-based organizations that traditionally serve the needs of at-risk and vulnerable people. Memoranda of Understanding are developed that outline member responsibilities, and representatives from CARD and the organizations become a part of the city's incident command system.
Community Strategies
Incorporate needs into the overall emergency management system-The Administration on Aging has concluded "special efforts are necessary in each disaster if older persons are to be served on a comparable basis." 32 Five aspects of emergency response have been identified that can be enhanced to address the needs of the elderly: 1) transportation; 2) healthcare access; 3) aid distribution; and 4) warning design. 1. Transportation needs-Transportation appears to be one of the greatest limitations for the elderly during a disaster, primarily due to their physical limitations. In general, the elderly experience high functional capacity inside the home, but are dependent on services outside the home. 29 House-bound elderly may be unable to get to central aid distribution. During the 1995 heat wave in Chicago, many elderly did not travel to shelters and aid distribution centers. In response to this problem, the city revised its response plan so that during subsequent heat waves, city workers were dispatched to knock on the doors of the elderly to Additionally, utility companies often maintain lists of Life Support Equipment (LSE) customers, and some property management companies and retirement communities have lists of special needs residents. The strategy of using these existing agencies and resources that already are regularly focused on servicing the elderly population should be used. Properly engaged and linked into the emergency management system, they should provide effective assistance in identifying the at-risk elderly population during the risk assessment phase of preparedness, and in developing preparedness procedures. During a response, a successful surveillance system using these organizations not only will promote initial needs identification, but also provide evaluation of the effectiveness of response interventions. Existing organizations can work with the local government before a disaster, to develop a data collection system and gather baseline data for comparison during future disasters. Other efforts could include the development of a registry that would allow the frail elderly or their care-takers to enter the individual's name, address, care-taker contact information, medical and other needs into a database that later could be used to link those in need with potential service providers.
In addition to surveillance, elderly service organizations are valuable in actually providing interventions, particularly to the frail elderly, during the disaster preparedness, response, and recovery phases. For instance, in New York City, Meals on Wheels delivers up to four days of meals when bad weather (such as major snowstorms) is forecast. These organizations also could provide an effective avenue for education of and pre-planning with, their clients.
Assist agencies in developing disaster continuity capabilities-
The above demonstrates that disaster planning and response should be a responsibility of elderly service organizations, with their planning closely coordinated with their clients. Strengthening the organizations' abilities to maintain their provision of services to the frail elderly during disasters will increase the likelihood that they will continue to have access to medical care, transportation, financial resources, and other forms of assistance that they need to respond successfully to and recover from a disaster. Emergency managers and staff could assist such organizations during mitigation and preparedness, in the development of enhanced assistance capabilities by helping the organizations to: 1) identify and address their own hazard vulnerabilities; 2) better ensure their capability to continue services throughout the disaster incident (and for business continuity); 3) prepare to receive technical and other assistance (including financial) from public agencies during the disasters to maintain their operations and possibly maximize their surge capacity; and 4) develop procedures to enhance the organization's recovery from the incident. Examples of tactics to implement this four-phase strategy include: 1. Mitigation-Determine whether an organization's headquarters should be relocated or "hardened" to reduce its exposure to flooding.
with the frail elderly also could be used to distribute more detailed information about where to seek shelter or assistance.
Address Recovery Needs
In general, mental health issues during and following disasters do not seem to affect the elderly for extended periods of time, and most elderly are not dramatically affected by mental health problems following disasters. The demand for mental health assistance for the elderly also appears to be low. Instead, significant evidence exists that indicates a far greater need for economic assistance during recovery. For reasons cited above, elderly victims are more likely to experience long-term decline in their standard of living than are younger victims. 27 A variety of measures could be taken to improve their access to aid, and to minimize any reduction in standard of living. Lists of potential sources of financial assistance, along with simple information on how to contact such sources, could be provided to the elderly. In order to determine whether aid applications were completed correctly and filed in an appropriate and timely manner, agencies and volunteer groups could conduct followup. Finally, organizations that advocate on behalf of the elderly should sensitize lawmakers to the various factors that prevent the elderly from obtaining financial assistance that readily is available to other disaster victims. Grant programs should be reviewed to ensure that the elderly have equal access to disaster assistance.
Conclusions
Using the Emergency Management lifecycle approach, Emergency Management professionals can address the needs of the elderly in a comprehensive, cost-effective, and sustainable fashion. Strategies for the person address increasing awareness, promote self-help, and educate the elderly and their families for preparedness and response. At the following levels of responsibility, strategies call upon emergency management professionals to incorporate the special needs into the overall emergency management system to ensure that the system's structure, procedures, resources, and policies are designed to meet the needs of the frail elderly. Augmenting the existing emergency management system and the existing services already supporting the frail elderly is more likely to be successful and sustainable than developing and maintaining separate, independent capabilities. Finally, the community must acknowledge and address the special recovery needs of the elderly. The authors recommend that these proposed strategies be developed further and tested in order to determine if such steps lead to a confirmed reduction in the disasterrelated vulnerabilities of the frail elderly. Research also should be directed towards further defining and validating these types of strategies and tactics. Poorly understood phenomena, such as the significant gap in economic rebound for the frail elderly, should be investigated. Most importantly, quantitative studies and measures of effectiveness must be developed and implemented to investigate deliver food and water, and provide transportation to the cooling shelters. 24 Emergency managers could assist aid and service agencies by helping them plan for the increased transportation needs of the elderly during and after an event/disaster. Such plans may include increasing the provision of services to those elderly who, prior to the disaster, were able to care for themselves, as well as transferring the services that were normally provided in the home to the shelters and other aid distribution centers where the elderly may temporarily be housed. Therefore, transportation must be viewed as a two-way issue: The elderly may need to travel for shelter or for disaster services or, alternatively, may have to "shelter in place" and receive services, including services above and beyond those of the "normal" population, at home. 2. Healthcare access-Treatment of chronic health conditions is difficult and can overwhelm resources during disasters. Medical assistance for the treatment of traumatic injuries is needed for only a relatively short period of time during the post-impact phase of disaster response. The need, however, to care for chronic conditions exacerbated by environmental stressors continues for long periods. Medical planning should be done accordingly. Healthcare is more than hospitals. Home-based care, out-patient care for chronic conditions, access to medications, access to dialysis and other critical services are related to transportation, and this highlights the interdependencies of emergency response. 3. Aid distribution-Agencies that regularly provide financial, medical, food, and/or transportation assistance should be proactive in offering assistance to the frail elderly, rather than waiting for requests. The American Red Cross Central Maryland Chapter and Meals on Wheels of Central Maryland joined to distribute meals to disaster victims and serve more frail elderly through a home-delivered meal program. Under this program, disaster victims receive a prepackaged tray consisting of two balanced meals, assembled under the supervision of a registered staff dietitian and nutritionist. 37 When food is distributed at a central location, fast-track queues can be created for the frail, especially where there is high physical competition for relief supplies. 22 The elderly also can be utilized as a resource to reach more vulnerable members of their community. They can provide aid in the form of delivering food and supplies to the less mobile elderly, conducting vulnerability assessments, and providing assistance with shelter management. The elderly that have weathered previous disasters often are less affected psychologically, 38 and could assist those who are new victims. 4. Warning design-Given the visual, auditory, and cognitive impairments common to the frail elderly, emergency warnings should be designed with these limitations in mind. Such warnings should be redundant and communicated using multiple venues. 
